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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a humidity 
conditioning element with excellent adsorbing and 
desorbing performances by using a thermosensitive 

organic high polymer material for adsorbent installed on ( 
the moisture conditioning element. 
SOLUTION: This moisture conditioning element 2 
comprises a flow passage formed of a flow passage 
forming member. The adsorbent containing the 
thermosensitive organic high polymer material for 
adsorbing or desorbing moisture by causing a volume 
phase change by a variation in temperature is carried on 
the surface of the flow passage. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is a gas conditioning element (2) equipped with the adsorbent in contact with the circulation 
way formation member for forming the circulation way of air, and the air which flows the above- 
mentioned circulation way, 

The gas conditioning element which the temperature sensitivity organic system polymeric 
materials which adsorb moisture or emit it to an adsorbent by carrying out phase transition by 
the temperature change contain. 
[Claim 2] 

In a gas conditioning element (2) according to claim 1, 

An adsorbent is a gas conditioning element equipped with the inorganic porous material of the 
three-dimensional network holding the above-mentioned temperature sensitivity organic system 
polymeric materials. 
[Claim 3] 

In a gas conditioning element (2) according to claim 2, 

An inorganic porous material is a silica, an alumina, a titania, a zirconia, or a gas conditioning 
element that consists of at least one or more sorts of raw materials among activated carbon. 
[Claim 4] 

In a gas conditioning element (2) according to claim 1, 

An adsorbent is a gas conditioning element equipped with the hydrophilic textile materials holding 
the above-mentioned temperature sensitivity organic system polymeric materials between fiber. 
[Claim 5] 

In a gas conditioning element (2) given in claim 1 thru/or any 1 term of 4, 

Temperature sensitivity organic system polymeric materials are the polyacrylamide which makes 
a monomer an N-permutation acrylamide derivative or N, and N'-permutation acrylamide 
derivative, a polyethylene glycol, a cellulose, and a gas conditioning element that consists of at 
least one or more sorts of raw materials among the polymethyl vinyl ether. 
[Claim 6] 

In a gas conditioning element (2) given in claim 1 thru/or any 1 term of 5, 

The gas conditioning element from which the transition temperature of temperature sensitivity 
organic system polymeric materials is 35 degrees C or more 55 degrees C or less. 
[Claim 7] 

In a gas conditioning element (2) given in claim 1 thru/or any 1 term of 6, 

The gas conditioning element from which the volume ratio before and behind the phase transition 
of temperature sensitivity organic system polymeric materials has become ten or less [ 1 or 
more ]. 
[Claim 8] 

It is the humidity controller (1) equipped with a heating means (7) to heat the air which flows into 
the gas conditioning element (2) indicated by claim 1 thru/or any 1 term of 8, and a gas 
conditioning element (2), 
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Adsorption actuation which send the incorporated air into a dehumidification side stream path 
(14), and the moisture in air is made to stick to the adsorbent of a gas conditioning element (2), 
and acquires dehumidification air, 

Playback actuation which is made to give the moisture which sent the incorporated air into the 
playback side stream path (15), heated with the heating means (7), sent into the gas conditioning 
element (2), and stuck to the adsorbent to air, and acquires humidification air is performed, 
The humidity controller which supplies dehumidification air or humidification air indoors. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the gas conditioning element which contacts air and an adsorbent and 
carries out the adsorption and desorption of the steam etc. to an adsorbent, and the humidity 
controller which is equipped with this gas conditioning element and performs humidity control of 
air. 

[0002] 

[Description of the Prior Art] 

Conventionally the gas conditioning element equipped with an adsorbent is known, and it is 
widely used for the humidity controller etc. The base material of the shape of the shape for 
example, of a honeycomb or corrugated paper is formed in this gas conditioning element, and 
many airstream paths are formed in it by the base material. 
[0003] 

Moreover, on the surface of the base material, the powdered adsorbent of inorganic materials, 
such as a zeolite, silica gel, or activated carbon, is held with the binder. And if air is passed to 
the airstream path of a gas conditioning element, the steam in air etc. can dry air by adsorbing 
an adsorbent. Moreover, if the heated hot air is passed to the air duct of a gas conditioning 
element, a steam is desorbed from the heated adsorbent and air can be humidified. 
[0004] 

[Problem(s) to be Solved by the Invention] 

However, with the gas conditioning element using inorganic materials, such as the conventional 
zeolite and silica gel, the fall of the adsorption capacity force by repeat actuation of adsorption 
and desorption had become a problem. 
[0005] 

Moreover, after adsorbing moisture from processed air, the gas conditioning element used for a 
humidity controller needs to carry out desorption of the moisture to which it stuck, and it is 
necessary to reproduce it. However, the gas conditioning element using the conventional 
inorganic material as an adsorbent needed comparatively high temperature for the desorption of 
the moisture to which it stuck. Therefore, since the waste heat of a cogeneration system etc. 
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had low temperature, it was not reusable, and in order to make hot air, heating means, such as a 
heater, had to be separately used for it. Therefore, in the conventional humidity controller, there 
was a problem of consuming a lot of power. 
[0006] 

This invention is made in view of this point, while the place made into the purpose raises the 
endurance of an adsorbent using the adsorbent which contains temperature sensitivity organic 
system polymeric materials in a gas conditioning element, desorption of moisture is 
comparatively made possible at low temperature, and it is shown in attaining energy saving of a 
humidity controller. 
[0007] 

[Means for Solving the Problem] 

Invention of claim 1 is aimed at a gas conditioning element (2) equipped with the adsorbent in 
contact with the circulation way formation member for forming the circulation way of air, and the 
air which flows the above-mentioned circulation way. And the temperature sensitivity organic 
system polymeric materials which adsorb moisture or emit it to the above-mentioned adsorbent 
by carrying out phase transition by the temperature change contain. 
[0008] 

Invention of claim 2 is a gas conditioning element which the adsorbent equips with the inorganic 
porous material of the three-dimensional network holding the above-mentioned temperature 
sensitivity organic system polymeric materials in a gas conditioning element (2) according to 
claim 1. 
[0009] 

In a gas conditioning element (2) according to claim 2, the inorganic porous material of invention 
of claim 3 is a silica, an alumina, a titania, a zirconia, or the gas conditioning element which it 
becomes from at least one or more sorts of raw materials among activated carbon. 
[0010] 

Invention of claim 4 is a gas conditioning element which the adsorbent equips with the 
hydrophilic textile materials which hold the above-mentioned temperature sensitivity organic 
system polymeric materials between fiber in a gas conditioning element (2) according to claim 1. 
[0011] 

Invention of claim 5 is a gas conditioning element which temperature sensitivity organic system 
polymeric materials become from at least one or more sorts of raw materials among the 
polyacrylamide which makes a monomer an N-permutation acrylamide derivative or N, and N - 
permutation acrylamide derivative, a polyethylene glycol, a cellulose, and the polymethyl vinyl 
ether in a gas conditioning element (2) given in claim 1 thru/or any 1 term of 4. 
[0012] 

Invention of claim 6 is a gas conditioning element from which the transition temperature of 
temperature sensitivity organic system polymeric materials is 35 degrees C or more 55 degrees 
C or less in a gas conditioning element (2) given in claim 1 thru/or any 1 term of 5. 
[0013] 

Invention of claim 7 is set in a gas conditioning element (2) given in claim 1 thru/or any 1 term of 
6, and is a gas conditioning element from which the volume ratio before and behind the phase 
transition of temperature sensitivity organic system polymeric materials has become ten or less 
[ 1 or more ]. 
[0014] 

Invention of claim 8 is aimed at the humidity controller (1) equipped with a heating means (7) to 
heat the air which flows into the gas conditioning element (2) indicated by claim 1 thru/or any 1 
term of 8, and a gas conditioning element (2). The adsorption actuation which this humidity 
controller sends the incorporated air into a dehumidification side stream path (14), and the 
adsorbent of a gas conditioning element (2) is made to adsorb the moisture in air to it, and 
acquires dehumidification air, It is the humidity controller which performs playback actuation 
which is made to give the moisture which sent the incorporated air into the playback side stream 
path (15), heated with the heating means (7), sent into the gas conditioning element (2), and 
stuck to the adsorbent to air, and acquires humidification air, and supplies dehumidification air or 
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humidification air indoors. 
[0015] 

- Operation - 

In invention of claim 1 , the circulation way which circulates air in a gas conditioning element (2) 
by the circulation way formation member is formed. The adsorbent is supported by the front face 
of a circulation way and the air passing through a circulation way contacts an adsorbent on it. 
The temperature sensitivity organic system polymeric materials which the above-mentioned 
adsorbent contains discover the phase transition accompanied by a volume change between a 
swollen state and a contraction phase by the temperature change. The temperature sensitivity 
organic system polymeric materials concerning this invention present a swollen state in a low- 
temperature region, and absorb the moisture in air in large quantities. On the other hand, 
temperature sensitivity organic system polymeric materials present a contraction phase in the 
pyrosphere which temperature rises and exceeds transition temperature, therefore, the thing for 
which, as for the moisture which was sticking to the swollen macromolecule chain, the mesh-like 
space of a macromolecule chain is shut mechanically — prompt — the inside of air — 
desorption — it is emitted. Thus, the gas conditioning element (2) concerning this invention 
adjusts the humidity of the air which flows a circulation way by the ability adding a temperature 
change. 
[0016] 

In invention of claim 2, the adsorbent is formed with the complex of the inorganic porous material 
which has a three-dimensional network, and the above-mentioned temperature sensitivity 
organic system polymeric materials. The three-dimensional network of the above-mentioned 
inorganic porous material holds the above-mentioned temperature sensitivity organic system 
polymeric materials to the interior as strong support. Moreover, the three-dimensional network 
formed with the inorganic porous material carries external moisture into the above-mentioned 
temperature sensitivity organic system polymeric materials held inside, and is made to adsorb by 
capillarity. Moreover, this three-dimensional network carries out of the above-mentioned 
temperature sensitivity organic system polymeric materials the moisture which carried out 
desorption on an adsorbent front face by capillarity, and emits it into air. 
[0017] 

In invention of claim 3, the above-mentioned inorganic porous material is chosen from at least 
one or more sorts of raw materials among a silica, an alumina, a titania, a zirconia, or carbon. 
These inorganic porous material is suitable for forming the above-mentioned three-dimensional 
network. 
[0018] 

In invention of claim 4, the adsorbent is formed with the complex of hydrophilic textile materials 
and the above-mentioned temperature sensitivity organic system polymeric materials. These 
hydrophilic textile materials have a very large specific surface area, and support a lot of 
temperature sensitivity organic system polymeric materials between fiber. Moreover, the above- 
mentioned temperature sensitivity organic system polymeric materials are firmly combined with 
these hydrophilic textile materials. 
[0019] 

In invention of claim 5, the above-mentioned temperature sensitivity organic system polymeric 
materials choose an N-permutation acrylamide derivative or N, and N'-permutation acrylamide 
derivative from at least one or more sorts of raw materials among the polyacrylamide made into 
a monomer, a polyethylene glycol, a cellulose, and the polymethyl vinyl ether. These matter 
presents a swollen state by the low temperature side bordering on phase transition temperature, 
respectively, and presents a contraction phase in an elevated-temperature side. And in case 
phase transition of these matter is carried out to a contraction phase from a swollen state, it 
emits the moisture to which it was sticking. 
[0020] 

In invention of claim 6, the transition temperature discovers phase transition at the comparison- 
low temperature of 35 degrees C or more 55 degrees C or less, and temperature sensitivity 
organic system polymeric materials make adsorption of moisture, and desorption possible. 
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[0021] 

In invention of claim 7, since it does not expand greatly when the volume change ratio at the 
time of the phase transition is supported and used for a gas conditioning element (2) by or more 
1 thing become ten or less, temperature sensitivity organic system polymeric materials can be 
used practical. 
[0022] 

By invention of claim 8, the incorporated air is sent into a gas conditioning element (2) through a 
dehumidification side stream path (14) in adsorption actuation. Since the air sent into the gas 
conditioning element (2) is in a low-temperature condition (ordinary temperature extent), 
temperature sensitivity organic system polymeric materials are adsorbed in moisture. The air 
with which moisture was adsorbed is indoors supplied as dehumidification air. On the other hand, 
in playback actuation, the incorporated air is heated by the heating means in a playback side 
stream path (15) more than phase transition temperature. The heated air is sent to a gas 
conditioning element (2), and heats temperature sensitivity organic system polymeric materials, 
the heated temperature sensitivity organic system polymeric materials — the contraction phase 
from a swollen state — phase transition — discovered — the water of adsorption — the inside 
of air — desorption — it emits. The air to which moisture was given is indoors supplied as 
humidification air. 
[0023] 

[The gestalt 1 of implementation of invention] 

Hereafter, the operation gestalt of this invention is explained to a detail based on a drawing. 
[0024] 

The humidity controller concerning this operation gestalt is constituted so that dehumidification 
operation to which the air by which dehumidification was carried out is supplied to the interior of 
a room, and humidification operation to which the humidified air is supplied to the interior of a 
room may be switched and may be performed. 
[0025] 

- The whole humidity controller configuration - 

As shown in drawing 1 , the humidity controller (1) concerning this operation gestalt is equipped 
with casing (10). This casing (rotation Rota (3 by which the gas conditioning element (2) was 
included in 10)), the drive motor (6), the heater (7) that is a heating means, the fan (8a, 8b), etc. 
are contained. 
[0026] 

Dehumidification side inlet port (1 1) and playback side inlet port (12) are formed in one side face, 
and, as for casing (10) concerning this operation gestalt, the dehumidification side outlet (18) and 
the playback side outlet (19) are formed in other one side face. 
[0027] 

Two airstream paths are formed in casing (10). One is a dehumidification side stream path (14) 
which leads to a dehumidification side outlet (18) from the above-mentioned dehumidification 
side inlet port (1 1), and another is a playback side stream path (15) which leads to a playback 
side outlet (19) from playback side inlet port (12). Corresponding to dehumidification side inlet 
port (11), the playback side fan (8b) is installed for the dehumidification side fan (8a) 
corresponding to playback side inlet port (12), respectively. It is in a playback side stream path 
(15), and the heater (7) is installed in the upstream of rotation Rota (3). 
[0028] 

The honeycomb material (5) which consists of FRP (fiber reinforced plastics), an aluminium alloy, 
etc. is used for the gas conditioning element (2) included in rotation Rota (3) of this operation 
gestalt as a circulation way formation member. As for this honeycomb material, the honeycomb 
hole forms the circulation way by carrying out orientation to the direction of a revolving shaft of 
rotation Rota (3) at parallel. Therefore, a gas conditioning element (2) can circulate air towards 
the downstream from the upstream of rotation Rota (3). 
[0029] 

The adsorbent is supported by the front face of a circulation way. The adsorbent concerning this 
operation gestalt is the complex of temperature sensitivity organic system polymeric materials 
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and an inorganic porous material. 
[0030] 

Concretely, it is chosen from an N-permutation acrylamide derivative [ which makes a monomer 
N-isopropyl acrylamide, N-ethyl acrylamide, N-cyclo propyl acrylamide, N-methyl-N-ethyl 
acrylamide, N,N-dimethylacrylamide, N and N-diethyl acrylamide, N-methyl-N-isopropyl 
acrylamide, etc. ] or N, and N'-permutation acrylamide derivative, a polyethylene glycol, a 
cellulose, the polymethyl vinyl ether, etc. as temperature sensitivity organic system polymeric 
materials. 
[0031] 

The bridge is suitably constructed over these temperature sensitivity organic system polymeric 
materials by the cross linking agent, and they have a detailed three-dimensional network. 
Moreover, the above-mentioned temperature sensitivity organic polymeric materials concerning 
this operation gestalt have the macromolecule structure containing a hydrophilic group in a 
macromolecule by permuting some macromolecule chains or a part of cross linking agent with an 
ionizing agent. The water molecule drawn with the affinity of this hydrophilic group is adsorbed 
by the appearance confined in the mesh-like space formed with the macromolecule chain. 
[0032] 

Moisture is emitted, when the cross linking agent added to the macromolecule chain when 
moisture was heated in the condition of having adsorbed and exceeded phase transition 
temperature contracts the above-mentioned temperature sensitivity organic system polymeric 
materials and the above-mentioned network structure contracts mechanically. 
[0033] 

Moreover, the above-mentioned temperature sensitivity organic polymeric materials can control 
the volume ratio before and behind phase transition temperature and phase transition by the 
ionization degree or the degree of cross linking. In this operation gestalt, in order to make low- 
temperature waste heat etc. available comparatively, phase transition temperature is adjusted so 
that it may become 35 degrees C or more 55 degrees C or less. Moreover, in order to prevent 
that an adsorbent exfoliates from the front face of a gas conditioning element (2), the volume 
ratio before and behind phase transition is adjusted so that it may become ten or less [ 1 or 
more ]. 
[0034] 

As an inorganic porous material, it is the porous body which consists of a silica, an alumina, a 
titania, a zirconia, or carbon, and is specifically chosen from silica gel, a zeolite, activated carbon, 
etc. These inorganic porous material has a three-dimensional network, and holds the above- 
mentioned temperature sensitivity organic system polymeric materials. 
[0035] 

The three-dimensional network which this inorganic porous material forms incorporates moisture 
inside an adsorbent by capillarity, or carries out internal moisture even on a front face. 
[0036] 

With this operation gestalt, as temperature sensitivity organic system polymeric materials, N- 

isopropyl acrylamide is used and a zeolite is used as an inorganic porous material. 

[0037] 

Above-mentioned rotation Rota (3) is arranged ranging over both the dehumidification side 
stream path (14) and the playback side stream path (15). Moreover, rotation Rota (3) is driven 
with a drive motor (6) through the transmission belt (16) and pulley (17) which are a means of 
communication, rotates, and moves between a dehumidification side stream path (14) and 
playback side stream paths (15). 
[0038] 

The upstream and the downstream of above-mentioned rotation Rota (3) are classified into two 
zones (31), i.e., an adsorption zone, and a playback zone (32). Each zone (31 32) is the part of 
the sector of rotation Rota (3) and this alignment. And rotation Rota (3) is driven with a drive 
motor (6), rotates, and passes through an adsorption zone (31) and a playback zone (32) by 
turns. 
[0039] 
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The above-mentioned dehumidification side stream path (14) is an airstream path for supplying 
outdoor air to an adsorption zone (31). Concretely, a dehumidification side fan (8a) is prepared in 
a dehumidification side stream path (14) at the upstream of rotation Rota (3). Opening of the 
inlet-port edge of a dehumidification side stream path (14) is carried out to outdoor from 
dehumidification side inlet port (11), and if this dehumidification side fan (8a) is made to drive, 
indoor air will be incorporated at a dehumidification side stream path (14). The incorporated air is 
sent to an adsorption zone (31), and contacts the gas conditioning element (2) of rotation Rota 
(3). Moreover, opening of the downstream of a dehumidification side stream path (14) is carried 
out by the dehumidification side outlet (18). The air by which dehumidification was carried out 
with the gas conditioning element (2) of rotation Rota (3) is emitted from a dehumidification side 
outlet (18). 
[0040] 

The above-mentioned playback side stream path (15) is an airstream path for supplying playback 
side air to a playback zone (32). The above-mentioned heater (7) is formed in the upstream of 
this playback side stream path (rotation Rota (3 of 15)). And a playback side stream path (15) 
supplies the playback side air heated at the heater (7) to a playback zone (32). If a playback side 
fan (8a) is operated, air will be incorporated from playback side inlet port (12) at a playback side 
stream path (15), and this air will be sent to a playback zone (32) as humidified air. In a playback 
zone (32), the heated playback side air is supplied to the gas conditioning element (2) of rotation 
Rota (3). 
[0041] 

- Operation actuation - 

The humidity controller (1) concerning this operation gestalt switches dehumidification operation 

and humidification operation, and performs them. 

[0042] 

First, the actuation at the time of dehumidification operation is explained. 
[0043] 

In dehumidification operation, indoor air is incorporated from dehumidification side inlet port (1 1), 
and it is indoors returned as dehumidification air from a dehumidification side outlet (18) after 
dehumidification. Outdoor air is incorporated from playback side inlet port (12) to it and 
coincidence, and it uses for playback of a gas conditioning element (2), and is discharged from a 
playback side outlet (19) outdoor. 
[0044] 

Concretely, as shown in drawing 1 , in the humidity controller (1) concerning this operation 
gestalt, a dehumidification side fan (8a) and a playback side fan (8b) are operated, and it 
energizes at a heater (7). Moreover, rotation Rota (3) is driven with the power of a drive motor 
(6) through a transmission belt (16) and a pulley (17), and rotates. 
[0045] 

First, indoor air is incorporated as dehumidification side air from dehumidification side inlet port 
(11). The incorporated air is sent into the adsorption zone (31) of rotation Rota (3), and contacts 
a gas conditioning element (2). The air sent into the adsorption zone (31) flows to the 
downstream of an adsorption zone (31) through the circulation way which the honeycomb 
material which constitutes a gas conditioning element (2) forms. 
[0046] 

The gas conditioning element (2) located in an adsorption zone (31) is in an about 35-degree C 
temperature requirement from ordinary temperature mostly. In this temperature requirement, the 
temperature sensitivity organic system polymeric materials of the adsorbent supported by the 
front face of a gas conditioning element (2) are presenting the swollen state, and adsorb the 
moisture contained in air. The air by which dehumidification was carried out with the gas 
conditioning element (2) is sent out to the downstream of a dehumidification side stream path 
(14), and is supplied to the interior of a room as dehumidification air from a dehumidification side 
outlet (18). 
[0047] 

On the other hand, from playback side inlet port (12), outdoor air is incorporated as playback 
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side air. The incorporated playback side air flows a playback side stream path (15), and is heated 
by even the volume phase transition temperature of the above-mentioned temperature 
sensitivity organic system polymeric materials which are in the 35-degree-C or more range of 55 
degrees C or less at a heater (7). The heated playback side air is sent into the playback zone 
(32) of rotation Rota (3). 
[0048] 

This playback side air flows to the downstream of a playback zone (32) through the circulation 
way which the honeycomb material (5) which constitutes a gas conditioning element (2) in a 
playback zone (32) forms. The temperature sensitivity organic system polymeric materials of a 
gas conditioning element (2) which contacted playback side air in the adsorption zone (31) will 
start the phase transition accompanied by a volume change from a swollen state to a 
contraction phase, if phase transition temperature is exceeded. Desorption of the moisture with 
which the adsorbent was adsorbed in connection with it is carried out from an adsorbent, and it 
is emitted into playback side air. 
[0049] 

Thus, in a playback zone (32), a gas conditioning element (2) is reproduced because moisture 
carries out desorption from an adsorbent. The playback side air humidified in the playback zone 
(32) is sent out to the downstream of a playback side stream path (15), and is exhausted by 
outdoor from a playback side outlet (19). 
[0050] 

Next, the actuation at the time of humidification operation is explained. 
[0051] 

In humidification operation, outdoor air is incorporated from dehumidification side inlet port (11), 
moisture is given to a gas conditioning element (2), and it is discharged by outdoor as 
dehumidification air from a dehumidification side outlet (18). Indoor air is incorporated from 
playback side inlet port (12) to it and coincidence, it is humidified by playback of a gas 
conditioning element (2), and the interior of a room is supplied from a playback side outlet (19). 
[0052] 

In the humidity controller (1) concerning this operation gestalt, a dehumidification side fan (8a) 
and a playback side fan (8b) are operated, and it energizes at a heater (7). Moreover, rotation 
Rota (3) is driven with the power of a drive motor (6) through a transmission belt (1 6) and a 
pulley (17), and rotates. 
[0053] 

Outdoor air is incorporated as dehumidification side air from dehumidification side inlet port (1 1). 
The incorporated outdoor air is sent into the adsorption zone (31) of rotation Rota (3), and 
contacts a gas conditioning element (2). The air sent into the adsorption zone (31) flows to the 
downstream of an adsorption zone (31) through the circulation way of gas conditioning element 
(2) **. 
[0054] 

The gas conditioning element (2) located in an adsorption zone (31) is in an about 35-degree C 
temperature requirement from ordinary temperature mostly. In this temperature requirement, the 
temperature sensitivity organic system polymeric materials of the adsorbent supported by the 
front face of a gas conditioning element (2) are presenting the swollen state, and adsorb the 
moisture contained in air. The air by which dehumidification was carried out with the gas 
conditioning element (2) is sent out at a dehumidification side stream path (14), and is exhausted 
as dehumidification air from a dehumidification side outlet (18) outdoor. 
[0055] 

On the other hand, from playback side inlet port (12), indoor air is incorporated as playback side 
air. The incorporated playback side air flows a playback side stream path (15), and is heated by 
even the volume phase transition temperature of the above-mentioned temperature sensitivity 
organic system polymeric materials which are in the 35-degree-C or more range of 55 degrees C 
or less at a heater (7). The heated playback side air is sent into the playback zone (32) of 
rotation Rota (3). This playback side air flows to the downstream of a playback zone (32) through 
the circulation way which the honeycomb material (5) which constitutes a gas conditioning 
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element (2) in a playback zone (32) forms. If the temperature sensitivity organic system 
polymeric materials of a gas conditioning element (2) which contacted playback side air in the 
adsorption zone (31) are heated with playback side air and phase transition temperature is 
exceeded, they will start volume phase transition from a swollen state to a contraction phase. 
Desorption of the moisture with which the adsorbent was adsorbed in connection with it is 
carried out, and it is emitted into playback side air. 
[0056] 

Thus, in a playback zone (32), a gas conditioning element (2) is reproduced because moisture 
carries out desorption from an adsorbent. The playback side air humidified by emission of the 
water of adsorption is sent out to the downstream of a playback side stream path (15), and is 
indoors supplied from a playback side outlet (19) as humidification air. 
[0057] 

- Effectiveness of this operation gestalt - 

Without making regenerating temperature of a gas conditioning element (2) high beyond the need 
by using temperature sensitivity organic system polymeric materials as an adsorbent according 
to this operation gestalt, desorption of the water of adsorption can be carried out efficiently, and 
it can reproduce. Therefore, the power consumption of the heater (7) for heating playback side 
air can be reduced, and energy saving of a humidity controller (1) can be attained. 
[0058] 

Furthermore, it has the humidity controller (rotation Rota (3 in which, as for 1), the above- 
mentioned gas conditioning element (2) was included) concerning this operation gestalt. 
Th ere f oref adsorption actuation and emission actuation of a gas conditioning element (2) can be 
performed continuously. 
[0059] 

[The gestalt 2 of implementation of invention] 

It has the humidity controller (rotation Rota (3 in which, as for 1), the above-mentioned gas 
conditioning element (2) was included) which shows the outline of a configuration to drawing 2 
and drawing 3 , and the refrigerant circuit (100) which is made to circulate through a refrigerant 
and performs a refrigerating cycle. 
[0060] 

- The whole humidity controller configuration - 

As shown in drawing 2 , the humidity controller (1) concerning this operation gestalt is equipped 
with the dehumidification side stream path (14) where dehumidification side air flows, and the 
playback side stream path (15) where playback side air flows. Moreover, the humidity controller 
(1) concerning this operation gestalt is equipped with the sensible-heat exchanger (20) to which 
heat exchange of dehumidification side air and the playback side air is carried out. The above- 
mentioned dehumidification side stream path (14) is connected to the heat dissipation side 
stream way in a sensible-heat exchanger (20), and the playback side stream path (15) is 
connected to the endoergic side stream way in a sensible-heat exchanger (20). 
[0061] 

Two airstream paths are formed in casing. One is a dehumidification side stream path (14) which 
leads to a dehumidification side outlet (18) from dehumidification side inlet port (11), and another 
is a playback side stream path (15) which leads to a playback side outlet from playback side inlet 
port. Corresponding to dehumidification side inlet port, the playback side fan (8b) is installed for 
the dehumidification side fan (8a) corresponding to playback side inlet port (8b), respectively. 
[0062] 

The honeycomb material (5) which consists of FRP (fiber reinforced plastics), an aluminium alloy, 
etc. is used for the gas conditioning element (2) included in rotation Rota (3) of this operation 
gestalt as a circulation way formation member. This honeycomb material (5) constitutes the 
circulation way so that a honeycomb hole may carry out orientation to parallel with the shaft 
orientations of rotation Rota (3). Therefore, air can be circulated towards the downstream from 
the upstream of rotation Rota (3). 
[0063] 

The adsorbent is supported by the front face of a circulation way. The adsorbent concerning this 
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operation gestalt is the complex of temperature sensitivity organic system polymeric materials 

and an inorganic porous material. 

[0064] 

With this operation gestalt, a zeolite is used as an inorganic porous material, using N-isopropyl 

acrylamide as temperature sensitivity organic system polymeric materials. 

[0065] 

Above-mentioned rotation Rota (3) is arranged ranging over both the dehumidification side 
stream path (14) and the playback side stream path (15). Moreover, like the operation gestalt 1, 
rotation Rota (3) is driven with a drive motor (6), and rotates. 
[0066] 

The upstream and the downstream of above-mentioned rotation Rota (3) are classified into two 
zones (31), i.e., an adsorption zone, and a playback zone (32). Each zone (31 32) is the part of 
the sector of rotation Rota (3) and this alignment. And with a drive motor, a rotation drive is 
carried out and rotation Rota (3) passes through an adsorption zone (31) and a playback zone 
(32) by turns. 
[0067] 

- Configuration of a refrigerant circuit - 

As shown in drawing 2 and drawing 3 , the above-mentioned refrigerant circuit (100) is a closed 
circuit where it filled up with the refrigerant. The refrigerant circuit (100) is equipped with the 
compressor (101), the condenser (102), the electric expansion valve (104), and the evaporator 
(103). In this refrigerant circuit (100), the refrigerating cycle of a steamy compression equation is 
performed by circulating a refrigerant. 
[0068] 

The discharge side of a compressor (101) is connected to the end of a condenser (102) in the 
refrigerant circuit (100) concerning this operation gestalt. The other end of a condenser (102) is 
connected to the end of an electric expansion valve (104). The other end of an electric 
expansion valve (104) is connected to the end of an evaporator (103), and the other end of an 
evaporator is connected to the inlet side of a compressor (101). 
[0069] 

- Operation actuation - 

The humidity controller (1) concerning this operation gestalt switches dehumidification operation 

and humidification operation, and performs them. 

[0070] 

First, the actuation at the time of dehumidification operation is explained. 
[0071] 

With the humidity controller (1) concerning this operation gestalt, a dehumidification side fan (8a) 
and a playback side fan (8b) are operated [ like ] that it seems that it is shown in drawing 2 . 
Moreover, rotation Rota (3) rotates with the power of a drive motor (6). 
[0072] 

In a refrigerant circuit (100), a refrigerant circulates and a refrigerating cycle is performed. 
Concretely, the refrigerant of elevated-temperature high pressure breathed out from the 
compressor (101) is sent to a condenser (102). The refrigerant which flowed into the condenser 
(102) performs heat exchange with playback side air, and radiates for it heat and condenses it to 
playback. The refrigerant condensed with the condenser (102) is sent to an electric expansion 
valve (104). In case an electric expansion valve (104) is passed, adiabatic expansion of this 
refrigerant is carried out, and it is decompressed. The refrigerant decompressed by the electric 
expansion valve (104) is sent to an evaporator (103). The refrigerant which flowed into the 
evaporator (103) performs heat exchange with dehumidification side air, and from 
dehumidification side air, endoergic [ of it ] is carried out and it evaporates. The refrigerant 
which evaporated with the evaporator (103) is inhaled and compressed to a compressor (101), 
and is again breathed out from a compressor (101). 
[0073] 

As shown in drawing 2 , outdoor air is incorporated by the dehumidification side fan (8a) as 
dehumidification side air (OA). The incorporated air is sent into the adsorption zone (31) of 



JP-A-2004-69257 



Page 12 



rotation Rota (3), and contacts a gas conditioning element (2). The air sent into the adsorption 
zone (31) flows to the downstream of an adsorption zone (31) through the circulation way which 
the honeycomb material which constitutes a gas conditioning element (2) forms. 
[0074] 

The gas conditioning element (2) located in an adsorption zone (31) is in an about 35-degree C 
temperature requirement from ordinary temperature mostly. In this temperature requirement the 
polymer of N-isopropyl acrylamide of the adsorbent supported by the front face of a gas 
conditioning element (2) is presenting the swollen state, and adsorbs the moisture contained in 
air. 

[0075] 

The air by which dehumidification was carried out with the gas conditioning element (2) is sent to 
a sensible-heat exchanger (20), and radiates heat to the air of a playback side stream path (15) 
in the heat of adsorption generated with the gas conditioning element (2). Heat exchange of the 
air sent out from the sensible-heat exchanger (20) is carried out to the refrigerant of a 
refrigerant circuit (100) with an evaporator (103), and it is indoors supplied as dehumidification 
air (SA). 
[0076] 

On the other hand, indoor air is incorporated as playback side air (RA) by the fan for playback 
(8b). The incorporated playback side air flows a playback side stream path (15), and is sent to a 
sensible-heat exchanger (20). When [ this ] the playback side air heated a little is sent to the 
condenser (102) of a refrigerant circuit (100) and it is further heated by the sensible-heat 
exchanger (20), playback side air is heated by 45 degrees C or more which is the volume phase 
transition temperature of the above-mentioned N-isopropyl acrylamide. The heated playback 
side air is sent into the playback zone (32) of rotation Rota (3). Playback side air flows to the 
downstream of a playback zone (32) through the circulation way which the honeycomb material 
(5) which constitutes a gas conditioning element (2) in a playback zone (32) forms. 
[0077] 

N-isopropyl acrylamide of the gas conditioning element (2) which contacted playback side air in 
the adsorption zone (31) will start the phase transition accompanied by a volume change from a 
swollen state to a contraction phase, if phase transition temperature is exceeded. Desorption of 
the moisture with which the adsorbent was adsorbed in connection with it is carried out from an 
adsorbent, and it is emitted into playback side air. 
[0078] 

Thus, in a playback zone (32), a gas conditioning element (2) is reproduced because moisture 
carries out desorption from an adsorbent. The playback side air humidified in the playback zone 
(32) is sent out to the downstream of a playback side stream path (15), and is exhausted by 
outdoor (EA). 
[0079] 

Next, the actuation at the time of humidification operation is explained. 
[0080] 

As shown in drawing 3 , in the humidity controller (1) concerning this operation gestalt, a 
dehumidification side fan (8a) and a playback side fan (8b) are operated, and it energizes at a 
heater (7). Moreover, rotation Rota (3) is driven with the power of a drive motor (6), and rotates. 
[0081] 

Indoor air is incorporated as dehumidification side air (RA) by the fan for dehumidification (8a). 
The incorporated dehumidification side air is sent into the adsorption zone (31) of rotation Rota 
(3), and contacts a gas conditioning element (2). The air sent into the adsorption zone (31) flows 
to the downstream of an adsorption zone (31) through the circulation way which the honeycomb 
material (5) which constitutes a gas conditioning element (2) forms. 
[0082] 

The gas conditioning element (2) located in an adsorption zone (31) is in an about 35-degree C 
temperature requirement from ordinary temperature mostly. In this temperature requirement, N- 
isopropyl acrylamide of the adsorbent supported by the front face of a gas conditioning element 
(2) is presenting the swollen state, and adsorbs the moisture contained in air. The air by which 
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dehumidification was carried out with the gas conditioning element (2) is sent out to the 
sensible-heat exchanger (20) of a dehumidification side stream path (14). The air sent into the 
sensible-heat exchanger (20) radiates heat to a playback side stream path (15) in a heat of 
adsorption, and is sent to an evaporator (103). Dehumidification air which carried out heat 
exchange to the refrigerant of a refrigerant circuit with the evaporator (103) is exhausted 
outdoor (EA). 
[0083] 

On the other hand, outdoor air is incorporated as playback side air (OA) by the fan for playback 
(8b). The incorporated playback side air is heated a little by the sensible-heat exchanger (20), 
and is sent to a condenser (102). With a condenser (102), heat exchange of the playback side air 
is carried out to the refrigerant of a refrigerant circuit (100), and it is heated further. Playback 
side air is heated by 45 degrees C or more which is the volume phase transition temperature of 
the above-mentioned N-isopropyl acrylamide at this time. The heated playback side air is sent 
into the playback zone (32) of rotation Rota (3). This playback side air flows to the downstream 
of a playback zone (32) through the circulation way which the honeycomb material (5) which 
constitutes a gas conditioning element (2) in a playback zone (32) forms. N-isopropyl acrylamide 
of the gas conditioning element (2) which contacted playback side air in the adsorption zone (31) 
will start the phase transition accompanied by a volume change from a swollen state to a 
contraction phase, if phase transition temperature is exceeded. Desorption of the moisture with 
which the adsorbent was adsorbed in connection with it is carried out from an adsorbent, and it 
is emitted into playback side air. Playback side air humidified by rotation Rota (3) is indoors 
supplied as humidification air (SA). 
[0084] 

- Effectiveness of this operation gestalt - 

Without making regenerating temperature of a gas conditioning element (2) high beyond the need 
by using temperature sensitivity organic system polymeric materials as an adsorbent according 
to this operation gestalt, desorption of the water of adsorption can be carried out efficiently, and 
it can reproduce. 
[0085] 

Furthermore, the humidity controller (1) concerning this operation gestalt can heat playback side 
air by the heat exchange in the condenser (102) of this refrigerant circuit (100) by having a 
refrigerant circuit (100). Therefore, in order to heat playback side air, it is not necessary to use a 
heater. Moreover, since the humidity controller (1) concerning this operation gestalt is equipped 
with a sensible-heat exchanger (20), it is applicable to heating of the heat-of-adsorption 
playback side air generated with a gas conditioning element (2). Therefore, power consumption is 
further reducible. 
[0086] 

[The gestalt 3 of implementation of invention] 

As shown in drawing 4 thru/or 7, the humidity controller (1) concerning this operation gestalt is 
equipped with two gas conditioning elements (81 82) for contacting an adsorbent to air, and the 
refrigerant circuit (100) which is made to circulate through a refrigerant and performs a 
refrigerating cycle. 
[0087] 

The humidity controller (1) of this operation gestalt performs by turns the 1st actuation which 
reproduces the 2nd gas conditioning element (82) with playback side air at the same time it 
dehumidifies dehumidification side air with the 1st gas conditioning element (81), and the 2nd 
actuation which dehumidifies dehumidification side air with the 2nd gas conditioning element (82) 
at the same time it reproduces the 1st gas conditioning element (81) with playback side air. And 
a humidity controller (1) supplies the humidification air humidified with the dehumidification air or 
the above-mentioned gas conditioning element (81 82) by which dehumidification was carried out 
with the above-mentioned gas conditioning element (81 82) to the interior of a room. 
[0088] 

As shown in drawing 8 , the gas conditioning element (81 82) concerning this operation gestalt 
carries out the laminating of a rectangular plate-like monotonous member (83) and the wave-like 
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corrugated plate member (84) by turns, and is constituted. The laminating of the corrugated plate 
member (84) is carried out with the posture in which the 90 degrees of the directions of a 
ridgeline of the adjoining corrugated plate member (84) shift mutually. And the gas conditioning 
element (81 82) is formed the shape of a rectangular parallelepiped, and in the shape of the 
square pole as a whole. 
[0089] 

In the direction of a laminating of a monotonous member (83) and a corrugated plate member 
(84), partition formation of a gas conditioning side path (85) and the cold-end path (86) is carried 
out by turns on both sides of the monotonous member (83) at the above-mentioned gas 
conditioning element (81 82). In this gas conditioning element (81 82), a gas conditioning side 
path (85) carries out opening to the side face of 1 of a monotonous member (83), and the cold- 
end path (86) is carrying out opening to other side faces of a monotonous member (83). 
Moreover, in this gas conditioning element (81 82), the near side of this drawing and the end face 
by the side of the back constitute the lock out side which does not carry out opening of any of a 
gas conditioning side path (85) and a cold-end path (86). 
[0090] 

In the above-mentioned gas conditioning element (81 82), the adsorbent which consists of the 
above-mentioned inorganic porous material and temperature sensitivity organic system 
polymeric materials is supported by the front face of a monotonous member (83) facing a gas 
conditioning side path (85), and the front face of a corrugated plate member (84) established in 
the gas conditioning side path (85). 
[0091] 

- Refrigerant circuit - 

A regenerated heat exchanger (105), the 1st heat exchanger (106), and the 2nd heat exchanger 
(107) are prepared in the refrigerant circuit (100) concerning this operation gestalt. Furthermore, 
although a compressor (101) and illustration are not carried out, the expansion valve is prepared 
in the refrigerant circuit (100). In this refrigerant circuit (100), a refrigerating cycle is performed 
by circulating the refrigerant with which it filled up. Moreover, the refrigerant circuit (100) is 
constituted switchable in operation to which the 1st heat exchanger (106) turns into an 
evaporator, and operation to which the 2nd heat exchanger (107) turns into an evaporator. 
[0092] 

- Operation actuation - 

Operation actuation of the above-mentioned humidity controller (1) is explained. This humidity 
controller (1) switches dehumidification operation and humidification operation, and performs 
them. Moreover, this humidity controller (1) performs dehumidification operation and 
humidification operation by repeating the 1 st actuation and the 2nd actuation by turns. 
[0093] 

«dehumidification operation» 

If a dehumidification side fan (8a) is driven at the time of dehumidification operation as shown in 
drawing 4 and drawing 5 , outdoor air (OA) will be incorporated in casing through outdoor side 
inlet port. On the other hand, a drive of a playback side fan (8b) incorporates indoor air (RA) in 
casing through interior-of-a-room side inlet port. 
[0094] 

Moreover, while a regenerated heat exchanger (105) turns into a condenser and the 1st heat 
exchanger (106) turns into an evaporator in a refrigerant circuit (100) at the time of 
dehumidification operation, the 2nd heat exchanger (107) has stopped. 
[0095] 

As shown in drawing 4 , in the 1st actuation of dehumidification operation, adsorption actuation 
about the 1st gas conditioning element (81) and playback actuation about the 2nd gas 
conditioning element (82) are performed. That is, in the 1st actuation, the adsorbent of the 2nd 
gas conditioning element (82) is reproduced at the same time dehumidification of the air is 
carried out with the 1st gas conditioning element (81). 
[0096] 

The dehumidification side air incorporated by the humidity controller (1) flows into the adsorption 
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side path (85) of the 1st gas conditioning element (81) shown in drawing 8 . While flowing this 
adsorption side path (85), the above-mentioned adsorbent is adsorbed in the moisture contained 
in dehumidification side air. The air by which dehumidification was carried out with the 1st gas 
conditioning element (81) passes the 1st heat exchanger (106), and is cooled by heat exchange 
with the refrigerant of a refrigerant circuit (100). Then, dehumidification side air which 
dehumidification was carried out and was cooled is supplied to the interior of a room (SA). 
[0097] 

On the other hand, playback side air flows into the cold-end path (86) of the 1st gas conditioning 
element (81) shown in drawing 8 . While flowing this cold-end path (86), playback side air carries 
out endoergic [ of the heat of adsorption produced when an adsorbent was adsorbed in a steam 
at an adsorption side path (85) ]. **** playback side air passes a regenerated heat exchanger 
(105) for a heat of adsorption. By the regenerated heat exchanger (105), playback side air is 
heated by heat exchange with a refrigerant in that case. 
[0098] 

The playback side air heated by the 1st gas conditioning element (81) and the regenerated heat 
exchanger (105) is introduced at the adsorption side path (85) of the 2nd gas conditioning 
element (82). At this adsorption side path (85), when the above-mentioned adsorbent is heated 
and the above-mentioned temperature sensitivity organic system polymeric-materials polymeric 
materials carry out volume phase transition to a contraction phase with playback side air, a 
steam is desorbed from an adsorbent. That is, playback of the 2nd gas conditioning element (82) 
is performed. The steam desorbed from the adsorbent is emitted into playback side air. Thus, the 
humidified playback side air passes the 2nd heat exchanger (107). In that case, the 2nd heat 
exchanger (107) is stopped and, as for playback side air, neither heating nor cooling is carried 
out. And playback side air used for cooling of the 1st gas conditioning element (81) and playback 
of the 2nd gas conditioning element (82) is discharged outdoor (EA). 
[0099] 

The 2nd actuation of dehumidification operation is explained referring to drawing 5 . In this 2nd 
actuation, adsorption actuation about the 2nd gas conditioning element (82) and playback 
actuation about the 1st gas conditioning element (81) are performed contrary to the time of the 
1st actuation. That is, in the 2nd actuation, the adsorbent of the 1st gas conditioning element 
(81) is reproduced at the same time dehumidification of the air is carried out with the 2nd gas 
conditioning element (82). 
[0100] 

As shown in drawing 5 , the dehumidification side air (OA) incorporated by casing flows into the 
adsorption side path (85) of the 2nd gas conditioning element (82) shown in drawing 8 . While 
flowing this adsorption side path (85), an adsorbent is adsorbed in the steam contained in 
dehumidification side air. 
[0101] 

The dehumidification side air after dehumidification passes the 1st heat exchanger (106), and is 
cooled by heat exchange with a refrigerant. Then, dehumidification side air which 
dehumidification was carried out and was cooled is supplied to the interior of a room (SA). 
[0102] 

On the other hand, the playback side air (RA) incorporated by casing flows into the cold-end 
path (86) of the 2nd gas conditioning element (82). While flowing this cold-end path (86), 
playback side air carries out endoergic [ of the heat of adsorption produced when an adsorbent 
was adsorbed in a steam at an adsorption side path (85) ]. The playback side air which took the 
heat of adsorption passes a regenerated heat exchanger (105). By the regenerated heat 
exchanger (105), playback side air is heated by heat exchange with a refrigerant in that case. 
[0103] 

The playback side air heated by the 2nd gas conditioning element (82) and the regenerated heat 
exchanger (105) is introduced at the adsorption side path (85) of the 1st gas conditioning 
element (81). At this adsorption side path (85), with playback side air, an adsorbent is heated, 
temperature sensitivity organic system polymeric materials cause volume phase transition to a 
contraction phase, and the water of adsorption is desorbed from an adsorbent. That is, playback 
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of the 1st gas conditioning element (81) is performed. 
[0104] 

The humidified playback side air passes the 2nd heat exchanger (107). In that case, the 2nd heat 
exchanger (107) is stopped and, as for playback side air, neither heating nor cooling is carried 
out. And playback side air used for cooling of the 2nd gas conditioning element (82) and playback 
of the 1st gas conditioning element (81) is discharged outdoor (EA). 
[0105] 

«humidification operation» 

If a playback side fan (8b) is driven at the time of humidification operation as shown in drawing 6 
and drawing 7 , outdoor air (OA) will be incorporated in casing (10). On the other hand, a drive of 
a dehumidification side fan (8a) incorporates indoor air (RA) in casing (10). 
[0106] 

Moreover, while a regenerated heat exchanger (105) turns into a condenser and the 2nd heat 
exchanger (107) turns into an evaporator in a refrigerant circuit (100) at the time of 
humidification operation, the 1st heat exchanger (106) has stopped. 
[0107] 

The 1st actuation of humidification operation is explained referring to drawing 6 . In this 1st 
actuation, adsorption actuation about the 1st gas conditioning element (81) and playback 
actuation about the 2nd gas conditioning element (82) are performed. That is, in the 1st 
actuation, air is humidified with the 2nd gas conditioning element (82), and the adsorbent of the 
1st gas conditioning element (81) adsorbs a steam. 
[0108] 

As shown in drawing 6 , the dehumidification side air incorporated by casing flows into the 
adsorption side path (85) of the 1st gas conditioning element (81) shown in drawing 8 . While 
flowing this adsorption side path (85), an adsorbent is adsorbed in the steam contained in 
dehumidification side air. Thus, the dehumidification side air by which dehumidification was 
carried out passes the 2nd heat exchanger (107), and is cooled by heat exchange with a 
refrigerant. Then, dehumidification side air from which moisture and heat were taken is 
discharged outdoor (EA). 
[0109] 

On the other hand, the playback side air incorporated by casing flows into the cold-end path (86) 
of the 1st gas conditioning element (81) shown in drawing 8 . While flowing this cold-end path 
(86), playback side air carries out endoergic [ of the heat of adsorption produced when an 
adsorbent was adsorbed in a steam at an adsorption side path (85) ]. The playback side air which 
took the heat of adsorption passes a regenerated heat exchanger (105). By the regenerated heat 
exchanger (105), playback side air is heated by heat exchange with a refrigerant in that case. 
[0110] 

The playback side air heated by the 1st gas conditioning element (81) and the regenerated heat 
exchanger (105) is introduced at the adsorption side path (85) of the 2nd gas conditioning 
element (82). At this adsorption side path (85), with playback side air, an adsorbent is heated, 
temperature sensitivity organic system polymeric materials start volume phase transition from a 
swollen state to a contraction phase, and a steam is desorbed from an adsorbent. That is, 
playback of the 2nd gas conditioning element (82) is performed. And the steam desorbed from 
the adsorbent is emitted into playback side air, and playback side air is humidified. The playback 
side air humidified with the 2nd gas conditioning element (82) passes the 1 st heat exchanger 
(106). In that case, the 1st heat exchanger (106) is stopped and, as for playback side air, neither 
heating nor cooling is carried out. And humidified playback side air is supplied to the interior of a 
room (SA). 
[0111] 

The 2nd actuation of humidification operation is explained referring to drawing 7 . In this 2nd 
actuation, adsorption actuation about the 2nd gas conditioning element (82) and playback 
actuation about the 1st gas conditioning element (81) are performed contrary to the time of the 
1st actuation. That is, in this 2nd actuation, air is humidified with the 1st gas conditioning 
element (81), and the adsorbent of the 2nd gas conditioning element (82) adsorbs a steam. 



JP-A-2004-69257 



Page 17 



[0112] 

As shown in drawing 7 , the dehumidification side air (RA) incorporated by casing flows into the 
adsorption side path (85) of the 2nd gas conditioning element (82) shown in drawing 8 . While 
flowing this adsorption side path (85), an adsorbent is adsorbed in the steam contained in 
dehumidification side air. Thus, the dehumidification side air by which dehumidification was 
carried out passes the 2nd heat exchanger (107), and is cooled by heat exchange with the 
refrigerant of a refrigerant circuit (100). Then, dehumidification side air from which moisture and 
heat were taken is discharged outdoor (EA). 
[0113] 

On the other hand, the playback side air (OA) incorporated by casing flows into the cold-end 
path (86) of the 2nd gas conditioning element (82) shown in drawing 8 . While flowing this cold- 
end path (86), playback side air carries out endoergic [ of the heat of adsorption produced when 
an adsorbent was adsorbed in a steam at an adsorption side path (85) ]. The playback side air 
which took the heat of adsorption passes a regenerated heat exchanger (105). By the 
regenerated heat exchanger (105), playback side air is heated by heat exchange with the 
refrigerant of a refrigerant circuit (100) in that case. 
[0114] 

The playback side air heated by the 2nd gas conditioning element (82) and the regenerated heat 
exchanger (105) is introduced at the adsorption side path (85) of the 1st gas conditioning 
element (81). At this adsorption side path (85), with playback side air, an adsorbent is heated, 
temperature sensitivity organic system polymeric materials start volume phase transition from a 
swollen state to a contraction phase, and a steam is desorbed from an adsorbent. That is, 
playback of the 1st gas conditioning element (81) is performed. And the steam desorbed from 
the adsorbent is emitted into playback side air, and playback side air is humidified. The playback 
side air humidified with the 1st gas conditioning element (81) passes the 1st heat exchanger 
(106). In that case, the 1st heat exchanger (106) is stopped and, as for playback side air, neither 
heating nor cooling is carried out. And humidified playback side air is supplied to the interior of a 
room (SA). 
[0115] 

- Effectiveness of this operation gestalt - 

Without making regenerating temperature of a gas conditioning element (2) high beyond the need 
by using temperature sensitivity organic system polymeric materials as an adsorbent according 
to this operation gestalt, desorption of the water of adsorption can be carried out efficiently, and 
it can reproduce. 
[0116] 

Furthermore, the humidity controller (1) concerning this operation gestalt can heat playback side 
air by the heat exchange in the condenser (102) of this refrigerant circuit (100) by having a 
refrigerant circuit (100). Therefore, in order to heat playback side air, it is not necessary to use a 
heater. 
[0117] 

Moreover, the gas conditioning element (81 82) of this operation gestalt is equipped with the 
adsorption side path (85) where the circulating air contacts an adsorbent, and the cold-end path 
(86) where air flows in order to take the heat of adsorption produced at an adsorption side path 
(85) at the time of adsorption actuation. Moreover, in the humidity controller of this operation 
gestalt, after passing through the cold-end path (86) of a gas conditioning element (81 82) as a 
fluid for cooling, playback side air is supplied to a regenerated heat exchanger (102), and is 
heated. 
[0118] 

That is, with this operation gestalt, the cold-end path (86) was formed in the gas conditioning 
element (81 82), and the heat of adsorption generated during adsorption actuation is taken with 
playback side air. For this reason, with the gas conditioning element at the time of adsorption 
actuation (81 82), it becomes possible to control the temperature rise of the dehumidification 
side air by the heat of adsorption generated at the adsorption side path (85). 
[0119] 
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Moreover, with this operation gestalt, playback side air is first introduced to the cold-end path 
(86) of a gas conditioning element (81 82), and the playback side air which came out from this 
cold-end path (86) is heated by the regenerated heat exchanger (105). That is, the playback side 
air used for playback of a gas conditioning element (81 82) is heated also at the cold-end path 
(86) of not only a regenerated heat exchanger (105) but a gas conditioning element (81 82). 
Therefore, according to this operation gestalt, the heating value which must be given to playback 
side air by the regenerated heat exchanger (105) can be reduced, and the power which operation 
of a humidity controller takes can be reduced. 
[0120] 

- Gestalt of other operations - 

As a gestalt of other operations, what held the above-mentioned temperature sensitivity organic 
system polymeric materials between the fiber can also be used, using the hydrophilic, very large 
textile materials of specific surface area as an adsorbent of a gas conditioning element (2). using 
such an adsorbent — temperature sensitivity organic system polymeric materials — quantity — 
in being able to make it hold densely, these organic system polymeric materials are excellent also 
in endurance, in order to combine with hydrophilic textile materials firmly. There is lumber pulp 
fiber etc. as hydrophilic textile materials. 
[0121] 

[Effect of the Invention] 

According to invention of claim 1, the above-mentioned gas conditioning element (2) can perform 
adsorption and desorption of moisture using the volume phase transition [ in / comparatively / a 
low-temperature region ] of the temperature sensitivity organic system polymeric materials 
which an adsorbent contains. Therefore, since the water of adsorption can be desorbed 
effectively, without making temperature of playback side air high beyond the need, the power 
consumption of a humidity controller (1) is reducible. 
[0122] 

Moreover, adsorption / desorption capacity of the above-mentioned temperature sensitivity 
organic system polymeric materials cannot be easily influenced by environmental humidity. 
Therefore, even if it is under a high humidity environment, by controlling phase transition 
temperature, certainly, the moisture in air can be adsorbed and can be desorbed. 
[0123] 

According to invention of claim 2, the complex of the inorganic porous material with which the 
above-mentioned adsorbent has a three-dimensional network, and the above-mentioned 
temperature sensitivity organic system polymeric materials is used. Therefore, the capillarity of 
the above-mentioned inorganic porous material and the volume phase transition of the above- 
mentioned temperature sensitivity organic system polymeric materials can perform adsorption of 
moisture, and desorption effectively. 
[0124] 

Moreover, since the above-mentioned temperature sensitivity organic system polymeric 
materials are distributed and held in the three-dimensional network of an inorganic porous 
material, they can obtain the gas conditioning element (2) excellent also in endurance by the 
mechanical strength of an inorganic porous material. 
[0125] 

According to invention of claim 3, the above-mentioned effectiveness can be demonstrated by 
using the above-mentioned inorganic porous material, choosing from at least one or more sorts 
of raw materials among a silica, an alumina, a titania, a zirconia, or carbon. 
[0126] 

According to invention of claim 4, hydrophilic textile materials have a very large specific surface 
area, and support a lot of temperature sensitivity organic system system polymeric materials 
between fiber Therefore, absorption of moisture and desorption can be effectively performed by 
using hydrophilic textile materials for a gas conditioning element (2). 
[0127] 

Moreover, since it combines with these hydrophilic textile materials firmly, the above-mentioned 
organic system polymeric materials can obtain the gas conditioning element (2) excellent also in 
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endurance. 
[0128] 

According to invention of claim 5, the above-mentioned temperature sensitivity organic system 
polymeric materials can make volume phase transition discover in a low-temperature region by 
choosing an N-permutation acrylamide derivative or N, and N ? -permutation acrylamide derivative 
from at least one or more sorts of raw materials among the polyacrylamide made into a 
monomer, a polyethylene glycol, a cellulose, and the polymethyl vinyl ether. Therefore, the power 
consumption of a humidity controller (1) is reducible by using these temperature sensitivity 
organic system polymeric materials. 
[0129] 

According to invention of claim 6, when the transition temperature of temperature sensitivity 
organic system polymeric materials is controlled by 35 degrees C or more 55 degrees C or less, 
adsorption of a gas conditioning element (2) and emission are attained comparatively in a low- 
temperature region. Therefore, an usable gas conditioning element (2) can be offered in a 
practical and economical temperature field. 
[0130] 

According to invention of claim 7, the volume ratio before and behind the phase transition of 
temperature sensitivity organic system polymeric materials can become ten or less [ 1 or more ], 
and can change a water absorption property to a phase-transition-temperature list according to 
an external environment. 
[0131] 

According to invention of claim 8, a humidity controller (1) is constituted using the gas 
conditioning element (2) concerning this invention. Therefore, according to this invention, a 
miniaturization and high-performance-izing of a humidity controller can be attained by using the 
gas conditioning element (2) concerning small and highly efficient this invention. 
[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the configuration of the humidity controller in 
the operation gestalt 1 . 

[Drawing 2] It is the schematic diagram showing the actuation under dehumidification operation 
with the humidity controller in the operation gestalt 2. 

fDrawing 3] It is the schematic diagram showing the actuation under humidification operation 
with the humidity controller in the operation gestalt 2. 

[Drawing 4] It is the schematic diagram showing the 1st actuation under dehumidification 
operation with the humidity controller in the operation gestalt 3. 

[Drawing 5] It is the schematic diagram showing the 2nd actuation under dehumidification 
operation with the humidity controller in the operation gestalt 3. 

[Drawing 6] It is the schematic diagram showing the 1st actuation under humidification operation 
with the humidity controller in the operation gestalt 3. 

[Drawing 7] It is the schematic diagram showing the 2nd actuation under humidification operation 
with the humidity controller in the operation gestalt 3. 

[Drawing 8] It is the outline perspective view showing the gas conditioning element in the 
operation gestalt 3. 
[Description of Notations] 

(2) Gas conditioning element 

(3) Rotation Rota 

(7) Heater (heating means) 

(14) Dehumidification side stream path 

(15) Playback side stream path 

(81) The 1st gas conditioning element 

(82) The 2nd gas conditioning element 
(100) Refrigerant circuit 

(105) Reheat exchanger 

(106) The 1st heat exchanger 

(107) The 2nd heat exchanger 
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[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the configuration of the humidity controller in 
the operation gestalt 1 . 

[Drawing 2] It is the schematic diagram showing the actuation under dehumidification operation 
with the humidity controller in the operation gestalt 2. 

[Drawing 3] It is the schematic diagram showing the actuation under humidification operation 
with the humidity controller in the operation gestalt 2. 

[Drawing 4] It is the schematic diagram showing the 1st actuation under dehumidification 
operation with the humidity controller in the operation gestalt 3. 

[Drawing 5] It is the schematic diagram showing the 2nd actuation under dehumidification 
operation with the humidity controller in the operation gestalt 3. 

[Drawing 6] It is the schematic diagram showing the 1st actuation under humidification operation 
with the humidity controller in the operation gestalt 3. 

[Drawing 7] It is the schematic diagram showing the 2nd actuation under humidification operation 
with the humidity controller in the operation gestalt 3. 

[Drawing 8] It is the outline perspective view showing the gas conditioning element in the 
operation gestalt 3. 
[Description of Notations] 

(2) Gas conditioning element 

(3) Rotation Rota 
(7) Heater 
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I}:, ^*ifeB@.^^^Pil^a (1) (i> ±fEPilx.i^>h (2) *Lfc El 

|gn-* (3) *ffi}LX^Z> 0 '&oX, mm*-V*y Y (2) Wi»*i&^i:«tffii&^*ji 

[0 0 5 9] 

[*9i«>*Jfc*>j&IR 2 ] 
[3 2 #.^1213 H«BfcOi|BEli&S:*i-»ai^1i (1) fi> ±IEpiSJ-W>h (2) 
StLfcEHEn-* (3) fc, ^*«J|lS*T»!*-9->f * JP*^4d»«feia» ( 1 0 0) 
t *ix"C^4o 

[0 0 6 0] 



(9) 
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@2^ti?(:, MIS&11 (1) f4> ttMgft^%*L«ttiffffljlC» 

% (14) fc¥¥M£*4<%iL*:5&fl%att (15) Sfc, 
ftz>9i@ig11 (l) Mt, Ntm^2:T¥^fli^»fft^?«%8Bfft^& (2 0) £11 
x.tv^ 0 ±flattM«C&ft (14) 14, PSfe^lftSI (2 0) rt<*>»&ffl3iEB&fc«iR3 ft 
, B&fHE&K (15) (4. 8Rffe&»& (2 0) W«!>i8Hfe||*»K««5?tLTV»4o 
[0 0 6 1 ] 

) frtbmmwvktbn (is) KiaD«>ttaflixaK (14) 10(4. s^<ai 

iu&p^&w&fiifcffi (1 5) -e&& 0 kw-jslt 

Mfl^r^ (8 a) ff£$m&P (8 b) CML"Cff4l7 7> (8 b) 
[0 0 6 2] 

^JfeB^^HI^D- * (3) fc|i&4*Lrt:llSl.xW > h (2) (4, FRP (ttfeaft 
^7^f 7^) *?T)V^ A-fr&S^fcJfc*^-* A# (5) MISIMWUT 
fflv^ 0 i^A^ntf (5) (4, ^ - # A ?L**EHS n - * (3) ofl^lRlfcsFfrfcBEfll 
t&i^ClM^LT^^o %<Dtztb, EijSD-? (3) OD±3Kflj^f>T3EIB»w|^ 

[0 0 6 3 ] 

Mm*, WLmMwmnzidx^Zo ^mmr^mKm^mmma, &&&&&& 

[0 0 6 4 ] 
[0 0 6 5] 

±ieta^a-^ (3) (4, tttsfi)dfti& (i4) ts^ffl'^iiB (is) (Dm-^Km^x 

EI?*lTV>4o ^iiSlt^tt, lU^n-^ (3) (4, IBIfr*-* (6) Ki 

o T Igitl £ *LT [Sifg-r & o 
[0 0 6 6] 

±IEia45n-^ (3) ^>±*«XO f TJfEHItix 2oo>/-'a BP*>^V- > (31) t 
n&V-y (3 2) fci:g^t?*iTV^ 0 (3 1, 3 2) (4, EUKn-* (3 

) t^IiWt*4 0 f Lt, EUSn-* (3) (4, |gS&*- * J: oTEtfSiffi 
I&$*i> Mv*-> (3 1) tS4/-> (32) *5SSi:aat4, 
[0 0 6 7 ] 
— ^^[Ili§!rC^ ; Bili5<; — 
[Il 2 3 fc7F~? i^:, ±fB^@B (10 0) f4, ^W^SWSitfcfflEia-C** 

0 (10 0) 14, (101) . ii^ (102) , mmWtt§.ft (104) 
SO^ISSf (10 3) «HWx.TV>4 0 «LO?fr«E|B|g& (10 0) -ctt, 3*4 i 

[0 0 6 8 ] 

**lfc#!Rfc#*^*!E|il» (10 0) fc*jv>-c\ j£«g& (101) <7>ittajfflli, iifj ( 

1 0 2) O-SBfcgHg&SftT^fco ffijKt^ (10 2) Offltigli. MMW&ft (104) W 
-ffi(:fl?*iTv^ 0 (10 4) <7)«tf, (10 3) ©--SlftfcSHS: 
3*u MSk&oltoMttEtiMA (10 1) <3 (ft Affiled strcv* 4 <, 

[0 0 6 9] 

^mmmm^m&mmmw o) (4, ^si^ t isi^ ^ x. tff * ^ o 

[0 0 7 0] 
[0 0 7 1 ] 

H2 tc^i-J: $ K> *^«tf&Sfc«;&»liffi$Mt (1) -CJ4, MMI^r^ (8 a) 



(10) 
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ws4fl7 7> (8 b) w&mzti&o tfc> m^D-^ (3) {*> mb*-* (6) 

[0 0 7 2 ] 

i$&HIS& (10 0) "Cli, »MLT^$t-f^«^fctl^o ffi*H«l 

(101) frhvt&ZtitzMi&M&vVfri&te. mm& (102) ^M^ti&o ffiftggg (1 

»sdo2) -cwnsl immwLft (104) ^M<b*L& 0 

»5B# (10 4) ^iItl.^:ISf«ILT«E?tL^o m«31# (10 4) "C^ffi 

(103) ^j^^ti^o (103) ^mxLtzi^m^. 
m&%tv>mjm*ft\,>, mmm^^h^Lxm^-r^o (103) -cmftv 
fz^ma, &mm (101) ^mxzux&mzti. nwmmiBk (101) ^kutaisti 

& o 

[0 0 7 3 ] 

i2{:^tJ:M:> ^1117 7'/ (8 a) Ci^ll^ (OA) U 

T^X^&StL^o JR»)&4*lrt:£*U;jU Hfin-i' (3) WfR*V-^ (3 1) »9 ^ 
i*LTii8il/^>h (2) titttJo (3 1) Kgl9&£*l*:^Ui, P9 

(2) ^Mts^-*At«t^w?:aotfiy-> (31) 

[0 0 7 4 ] 

vmv-y (31) y v (2) wu 3 svm&nug. 

m.mK&& 0 c\<DM.f£mmfc&^r, mm^-u^yv (2) <D%.w^m&zfifztyLMM<?> 

[0 0 7 5 ] 

ifxwn (2) -c«ffl$*Lfc^$CJi, mf*k&&%s- (2 0) ^iS^l^pO 
h (2) -C»£Lfcft#!fc*rl¥&fll««* (15) <0^i:Mtl> o (2 0 

) ^?,2l»)ffi**LfcSft»i, P&ISif (10 3) "ClMfcEItt (100) ©I^lfc»X»U"C 

^rtuMis^ (sa) atMSJii. 

[0 0 7 6] 

-2k lrt^«ffl7 7> (8 b) <fc «5 If &«£*C (RA) t LTJR!9&;£2t& 
o M&£*ifcf?£ffig^{i, (15) *mti. 8»2!JftS& (2 0) Kj§<b 

ti&o m&5i®%s- (2 0) ^»5MJD»3*ifcW£1BI^Ui, ^KHIJ» (10 0) 
(10 2) Ki££>*U MfciHHSfeSftS, _h1E N — f v7o tf )P T 

$Ui> ta^n-^ (3) W{f4^/-> (3 2) ^jt«j&i*L*o ff^«^»i, W&V- 
> (3 2) KSs^Tplffi^ W ^ h (2) *mJ&-?&^-% (5) ri^j£-r*$KJag& 
^ioTS4^> (3 2) <VTffim"-MtlX>Q> < 0 ' 
[0 0 7 7 ] 

K**/-^ (3 1) ^£fl£*Cfc»fl*LfcBI»il'* > h (2) ON->fV7'ne^7 
[0 0 7 8 ] 

Z<7)X*)K. Wtkv-y (3 2) -crt, ®«^j75^*^7i s M-r&^i:-ePil-i-^^ > h 
(2) 3&*??&3*i&o (3 2) -eiuS*3*LfcS£HI^*Ui, (l 

[0 0 7 9 ] 

[0 0 8 0 ] 

H3 fc^-*"* a K> **Jfc»Slfc«*IW«61t (1) -Ctt, «1B«7r> (8 a) 



(11) 
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4«7 7> (8 b) tfm&Ztl, fc-* (7) Kffl«3*i* 0 Sfc* 0fen-^ (3) ti 

, ®.m*-9 (6) o^m: »jffiiii$*LTEHg-r*o 

[0 0 8 1 ] 

ilffl7 7> (8 a) «J*rt«>£*W«*aHII£*l (R A) £ LTipt &2 *t&<> >9 

&*titztf,mM^i*, ta^n-^ o) (Dwmy-y (31) ^mv&t nxmm^-iy 
*>h (2) tmm-t&o wM^-y (31) nanja* isis^-w^ ( 

2) ^iitS^^^AM (5) ^MtSt®K^loTtfV*-> (3 1) OT^ffl 
[0 0 8 2 ] 

WtMV-y (31) \z$LWtz>mwz-i< * y v (2) ti, mz-gUfrh 3 5 t^ijtco&jg 

lt^<o mm^^^yh (2) -cMiis*L££$ui, ^m^si^ (14) <n>mm$zm 
i (20) -^tusti&o (20) ^mv&t titz^a, mm^w^m 

(15) Ki&mLrmM%f (103) nm^tL^, 0 (103) -c^mm»<D 
i%Mkm$i&LtzMm2zmt, an^»« (ea) $*i& 0 

[0 0 8 3 ] 

ff4ffl7 7> (8 b) CJ: 19 ^O^^S&lia^ (OA) t LTH^&tftS 

o ^>9^t tt7tsM^{*> m^5c» (20) mm%$- (102) k 

j£<b*i&o ??£ffl!)£$Ui, mm%* (10 2) -C^lEim (100) <0^t?*5c&U M 

^Jgt*&&4 5 t:Jil±HiJP*fc^ ttTv^ 0 »£*t£ff£1I!l2£$U;Ju EUfSn-? (3) 
<7)ntkv'~y (32) ^S»9&ttt^o c:<7>fi:£iD^U;J\ S^v*-> (32) k&^x 

mm^^^yh (2) Mts^^^A^ (5) ^M-r^-Mi^^iio-cs^v*- > 

(3 2) <7)TM^tLTk9> < 0 "&*V*->- (3 1) T^M^t^l&L^piffiil^ 
>h (2) ON — fv^ne;V7^']Ji/7? Fli, ffl^S«^®^^> t Mfflfflfr hUM 

ffl^mnmt «• w n £ -t 0 ^ \z ft ^mmm k mm ? ti -c & tk ^ « ^ 

^fl&3f LT#£«2^rM^;!fem$*i&o 0feo-^ (3) -einis^tt^s^ffll^ii, iP 
S^i:lTSl*I^ftl& (SA) ?tL& 0 
[0 0 8 4 ] 

(2) *>W&fiJ£*#5^±fc£ ^WUiR***^*^*^ 
[ 0 0 8 5 ] 

ic, ( 1 ) t±> >&a*ia» (100) zm-t&zt k x m 

(100) <nmm%* (102) Kmf^^mxn^m^^mmr^ ztw-c 

SlcfllillSt (1) wt, (20) £fS/L&fc#>, Hiii^r^h (2) 

[ 0 0 8 6 ] 

[»*Ml3] 

H4»S7^tJ:^, MM ( 1 ) Wt, "ft*jW«r^*C*«ttS* 

S^*<0 2owWai^V'^> h (8 1, 8 2) WtMHTWO^^Tl 
^SiK (10 0) tS:fx.TV^ 0 
[0 0 8 7 ] 

***»3i^PiSli61t (1) IflOWiW^h (8 1) -c«siB!i^*«ai-rs 
^^i:»2(Olixl/^>f (8 2) *?f4flg«-C#4ti#ll!lfti:, H« 
xWVh (81) ^W^m^'Cff^-r* fcffil$fc!&2 <7)piS-^ W V h (82) tj* 
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*>h (8 1, 8 2) -C*ffl$*lfc«aS*X»i±lEii«BJ.U^ > h (8 1, 8 2 ) "CJD 
[0 0 8 8] 

19 8 K^-$-<fc ? fc^ ^ h (8 1, 8 2) Mt, g;£B?>WtK 

(8 3) (8 4) £%3*S.KffimLXm&ZtlX^Z>o ft 

(8 4) ti> BMg-r*i£«SM* (8 4) 0««^IrJ*«2^*c 9 0 ° t*tLS^^-CfI 
JB5*LTV>* 0 f LT, Pil^W^ h (8 1, 8 2) li, LT v> LE9 

[0 0 8 9] 

±IEPiE^W > h (8 1, 8 2) ¥*SB# (8 3) »l/«*aJ*i" (8 4) <£>M 

^fpJU^V^T, Hainan (8 5) tiS*fHHiig& (8 6) fcj&«f*SMt (8 3) £&A,-e 
^2HE®^Bfc$tL-CV^o £<£>PiI^W ^ h (8 1, 8 2) fc*3V>T\ (8 
3) ^-(OlitilllSS (8 5) #|§nu ¥«SP*t (8 3) 60#<?)<BOBH^SPfl9ii 

K (86) ^BPU^io * fc, £<*>91fii^U> > h (8 1, 8 2) K&^X, m$&<D 

^mmt&Mvwmit, mmm&m (8 5) ti%wmM& (8 6) ©^-rtifcHPLfcn 

[0 0 9 0] 

±|EPi§-*-V^ > h (8 1, 8 2) CSV^t, 9H&1Hlft& (8 5) CltffW (8 3 
) <D%M*?, IMXR (8 5) KtttffctlfcSttcSMf (8 4) <?)^flSKfi> ±|SM# 

[0 0 9 1 ] 

**«»*K«*^«Eiaj» (10 0) Kfi, #£f&3e&§£ (10 5) > ^lf&3c&2? (1 
0 6) »0 , *2i#y*$» (10 7) sWtfcftT^&o Mfc*&&EJI& (100) fcli, ffi 
ftgft (10 1) h i/^ li L ^ ^ t It f> tL t ^ 2, , £O*M*0K (10 0) 

mm (ioo) & lafe^jfts ( 1 o 6) aw^^is^ &2&x»& ( 1 o 

[0 0 9 2 ] 

±IEPil^-B (l) o5S4«S!if^to^-ciJiW^*o ^<^HiS^S (l) fi, BfctSiUKfcJn 

asMst *w*)mz-xi7 io tit. zvmmmw. d) i*, miW)tttm2W)tttz$is. 

[0 0 9 3] 

h 4 atria 5 k^-t «t 9 k> ^tia^^^isv^T^ ^si7 7> (8 a) Sriggj-rst, 

mn^t (OA) a^^ffltR&nfcfflDT^-V^Wfc^&Sfifco 

t> (8 b) Srt^iR (RA) a*£rtffl«&P£fflCT*--5'^l*lfcJR 

[0 0 9 4 ] 

£ fc, BfrMMB*fcJ3v>T, (10 0) -Cfi> #£&3c&§? (10 5) 

^1^3c^f? (106) illSSt44-*, ^2&2:&ff (107) j&HfciLL 

[0 0 9 5 ] 

04t:*tJ:9^ EfcilSlfE?)^ Hftffe-Ctt, % lilxv^> h (8 1) Cov^T^t 

mmftk, m2mmx.\s*> h (8 2) coi/^ostiftt^bn*, mi 
mwxte, nifxwn (si) -c^ft^jtastLifcrai*^, m2mm^~v^y 

h (8 2) ^M&JrtWfcSft&o 
[0 0 9 6 ] 
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nii^fi (i) *itztft,mm£$u*. msiz^-rmimm^u^ yy (8 n <d 

^mmmm (8 5) ^-Mx-rzo z.<v®Lmm&& (8 5) zmti&m^, mm^k^ 

^ mim3Z&%* (10 6) (100) «Mt«l!5i:J:oUafl 

2*i& 0 -e^m, ^3*LT^£*t7tM1I!I^Ui> ^F*]^U& (SA) ZK&o 
[0 0 9 7 ] 

— 3fr> #£tffl£$U^ HI 8 \^~rm 1 V* y h (81) <7)J%iPffl!|itl^ (86) 

A-T^o £<7>^£Pffi!lit8& (8 6) £fitti£K&c. ff£ffi!)£$yi> (8 5) XtIc 

£^3e&2£ (105) *m&-t&o *<d&, #£i&3c&f? (105) x-ti, 

[0 0 9 8 ] 

» i pis-x. w > 1- (si) mw^^mt? (105) x^m^fi^n^.m^n. m 

2MM^^^ V r (8 2) <7>i&mmM$& (8 5) ~^§SA£*l&o £ <Dty.mWMffi (8 5) 

tSa.Vp<>h (8 2) <7)S^^T^tL^>o ^if#Jj^M^L£;foi$ijl^ SM^+K 
M?ti^o ? KMSti^M^Kl^ fjS2fft3c&?l (10 7) £i!a|-r&o 

m2ge£&fl (1 0 7) {iftcikLTi3*K WM^fiiD^ 2 *i£v> 0 

f lt, ^lpis-^i^ > b (8i) <D^mtm2mm^~v^ > y (8 2) <Dn±^mm 
ztitzWfkmQim, mn^mm (ea) stt& 0 

[ 0 0 9 9 ] 

»^0^2Hj^^o^T. H 5 *BMLti:tfhm.m-t& 0 £ 2 t}j^ T~te . ^ 1 gj 

tf^tfi^^ ^2HiS-i- y \- (8 2) nov>rco^^l?)^t ^ i iSis^i-^ ^ h 

(8 2) r-^timmztiz t mm-, mimm^i^^y v (sd <D®.mM&ft£.zti 

[0 10 0] 

@5i:^tJ:^:> *r - V > &2 (OA) fi, El 8 K^l"* 2 P 

fxl/^>F (8 2) <7m*MS§ (8 5) ^lAt-?> 0 £coMffi»g& (8 5) Sr^ft 

[0101] 

MiSmo^iSii^fi, m lffeXaftSf (10 6) ?$>&<t^^&K«£o-r?£*P 

Sft£o -e^, MiS£ftTm*P3*t£MiS1I!l^$Ui, (SA) £ti& 0 
[0 10 2] 

-3f> ^-^^K^&itl^SM^, (RA) (i. fMHil^V-^ > h (82) C7) 

5$£PHJSS& (8 6) ^ffi.\-f2>o Z<D^mM^ (8 6) W£iHI^$tW\ 

(8 5) -e7R^^^*sij^M?*i^>^^^D^pR^^?r^-r^o 

*#ofcW£fl£*Ctt, «£fft2£3» (10 5) £M-f&<> foR, (1 
0 5) -CMU l?^fll^* s ^»fc<7>f*^*t J:oTjDf!fe$*L* 0 
[0103] 

£l2p?l^l^>r (8 2) (10 5) XiDf&S ft II) ^Ui, % 

lllxl/^ > > (8 1) Estill)® 8& (8 5) -MIAStLSo -C0MH)ffig& (85) 

[0104] 

ijn»3*ifcs&tt£*cii, «f2«fcS5*s do7) ^it^-r^o **>b£, &2f*3t&ss ( 

>h (8 2) *>i$£Pi:aSl y y (si) <*>W£fc5fllffl;3 & 
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ft^tim (EA) Ztl&o 

[0105] 

0 6X^817 1:^^^, JoaaMK"*K*v>T, S4i7rV (8 b) 
<SLtn&K. (OA) Wtr-'s-y? (10) rtfcfll*) &4 *L4 0 — »a«7 7 > (8 a) 
*S2«r*-*fc, ^F*!^ (RA) *<^r-5/>^ (1 0) ftKW*)&ttl2> 0 
[0 10 6] 

ifc. jjpffi»fE«f^*3^r, (10 0) -C(i, S£&3£&f£ (1 0 5) 

fc<fc ij . i2i^M (10 7) 5&<&|&f& «f (10 6) rtHtukL 

[0107] 

iffijcw^h (8 1) Kov>T?>iRit!frf£i:, 0 2pjS^U-p< > h (8 2) Co^t^fi 
tiin^tetlSo *l»f^"C»i, «21Sxl/>>F (8 2) T^^iDiS 

3*U fclSliffi^WV'h (8 1) <7)PR#^J^7lC^^®*-r^o 
[0108] 

>Y (8 1) oBMUjHftft (8 5) ^IXtSo £O9MSFfl0i§8& (8 5) *3K*i*Mfc, 

, 8S2*feX3ft£ (10 7) SriifiU ##£OJ!feXlftfc<fcoT*&2$3*LS<, Tjcfr 
fc?&£#fr:|tfcMilffi!)^Ui> £$"k^m (EA) ?*L4, 
[0109] 

-^Ts 7"->'^^^^^&4tL7t#^lll^fi, i8i:/Tt®lISxv^>h (8 1) 
(7>^SPHliim (8 6) ^lAt^o i<7)^SPffl!)ii^ (8 6) t«iliHK, W£W£*Ui 
, g&*lDiI8& (8 5) -CtK^^M^J^^*? ft* B&fc£Cfc <&it 
/fcfiF£ffl^M\ W&f&3£&f£ (10 5) £MT&o W^tfe^JftS ( 

10 5) -efi, ^lB9^^ s ^t^)^^^«toTiJp^$tLSo 

[0110] 

illixl/^>> (8 1) XW^ffcSSlftS (10 5) "CiJDffe? *lfcW£fll£*Ui, » 
2i3iE^-V^ > h (8 2) <7)"m#fi9ffll^ (8 5) ^iSA£ft&o i «>!ft*MHIIiil& (8 5) 

(8 2) ^ffft^f^tl^o f LT, ^^J^f^ML^TK^^W^W^ + ^fetB? 
ti, SM^T^tliffiSft&o f 2llil/r/f (8 2) -CjDS?tt^S^ffi9^{i> 
(10 6) fc&fi-rSo ^<7)l^> $&l*£&ff (10 6) fi^ltfC^ > 

A) ?W„ 
[0111] 

iP»a»|S<7>»2»f^Hov»T, B3 7**J»Lft* 4 €)»Wi-4o 2 l&ft-Cli, ft I'M 

^tlijfiK, *2iail^>>> (8 2) to^TtOtfifft, ^lllSxl/^ V h 
(8 1) fcov>T<*>W£l&fl5fca«frfc*L*> 0 i<^^2i&f^-CJi^ ftlpll^l^ 

>h (si) wuian, ^2His^u^^h (82) <nm.^m&*$k%*wM-+ 

[0 112] 

H7K*tJ:?i:, fr-is>rKfyV)&itlfzmmM^ (RA) (i. @8C^t»2i 
iSo-V^ y h (8 2) 0ift3lMI>fitt (8 5) ^lAtSo Z.<7)®.mmMffi (8 5) *2ffi*L 

«£*ltt, ft 2 &3£&f? (10 7) £M U ^«Eia» (100) c^J^^t O&XJftfc «fc 
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[0 113] 

t-'-i'>riz.woTLttitzWkm&%. (oa) msK^rm2mm^^^y h 

(8 2) <7)$i£i>mm& (8 6) ^«At4, ^<7)^*Pt)ifi{^ (8 6) £3ft*L& fflfc, H£ 

fli^fttt, (8 5) ^7km&*wmMKmmzfr&mz&cfcm.mm*M&-r 

*o !R*lftSr#o/tS^ffiB^»i> ff±&3c&f£ (10 5) „ **>RK 

3£&S? (10 5) -Cfi, H±«^*«^ia» (10 0) W^t^^^ioTtDSfe 

[0114] 

#2PSi.x W > h (8 2) S^ff4i3gjft^ (10 5) -CiDfcS * 
liixl/^ > h (8 1) c7)PK.^i!9iii^ (8 5) ^*X?*l4o £0 (RJiMill i§§& (8 5) 

(8 1) <nj$£.rfftteti&o fit, (R*#J^f>ltt«ILfc7fc^4lC* s S^ffiD^«'t , ^lftffi$ 
*U ff^fll^toWNiaSfiio fclSKSUcW^h (8 1) -CiD«3*ifcW&«^*ttt. 
mimZH&Vs- (10 6) **>R*x »lf*3S&^ (l 0 6) liflciLLT*3*K 

A) S*i& 0 
[0115] 

W > h (2) oW&Mfci&KJsLhKft £j) it T 

[0116] 

Mfc, (i) wt, ^nu& (ioo) £;£-r& 1 1 k »?> & 

(ioo) <omm%* (102) c^tt^^^s^i^^Mt^- t^'-e 

[0 117] 

**«»iBoiifflxv> y h (8 1, 82) -^ii-rs^wsiip^ii^ftfe-r* 

K«fflfliiK (8 5) R*ftftl$tcift3ltfl»ft (8 5) 

*w«iK*i**&aaifl»K (8 6) tmTv»4. **iM^iiitt^^t, 

S&tt£*Ctt, J^SPffl^t LTWSE^ W > h (8 1. 8 2) <D^mUM^ (86) * 

a«Lfc«^w*fft5s!ftii (102) ^m&ztirijmz 

[0118] 

oft), **ifc^i|-rtt, IffliU^Vh (8 1, 8 2) H#iPffliig& (8 6) SrBf&L 
<Z>8H1S^ W y y (8 1, 8 2) -Cfi, !ft*1l>iJ& (8 5) T|&&Lrt:ift#*fcJ: 
[0 119] 

aMfcHHBSR-CWt, W&«^*C*$fcTllS^W > h (8 1, 8 2) <^^*Pffliil^ ( 
8 6) ^iAL, £0*&*PfllliI8& (8 6) *fcffifc#&«£«*S£»2a*& (10 5) 
■Ci)II*;L"CV^ 0 oi «9 , pSLxW > h (8 1, 8 2 ) *>W£fcflJv> £>*L*>I?&1H^& 
it, If^afeXJfeS (10 5) «»fC4<»a^^^>' h (8 1, 8 2) <75^£PHi;ig& (8 
6) fcfc^TfciJDifcSflfco tfcoT, ***fcB$tK<fc*Uf, (10 5) 73 

[0 12 0] 
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[0121] 

»*ai^wi:j:*Lif, ±fBPtsj.i^^ ^ h (2) wcmn^m -r**ate#«* 

[0 12 2] 
[0 12 3] 

m^«2^^icj:a^> ±fB«R*S!lWU =3Jc5c«l*jt**i-4*Mfll^?Lft*i-fl-fc, ± 
[0 12 4] 

h (2) ^n^it^-e^o 
[0 12 5] 

[0 12 6] 

[0 12 7] 

titzmm^uj y y (2) ^iit^Tiio ■ 

[0 12 8] 

i*a5©»B»:J:*Ltf, ±*BJ$a , l£#«#&#^*mii. N-f»r^'J^7 5 Kits 
-xf-V^'J 3 -;k -fejun-;^ S^'J JUTi^x— fA'Wi *>^& < & 1 If 
So Zvtctb, itif>ifitMM^Itft^fflv^ >: 1 M2£S (i) oifl 

[0 12 9] 

WHSWifcKJ:^ JtttflSjffiaM-CPaiV-^ > h (2) ct)^ n jfcmriWtB J: fc& 

olot, ^mm&^mm^ummitx^mw^mm^-^^ > h (2) 

[0 13 0] 

■rae«7*>3«!fcj:*Ltf % ^a'i4*^^^*t#o+B^omm<o#»Jt7i s m±i 0 

[0131] 

M8«t:J:^lf, ^IflCflliiixU^^h (2) Srffl^TWa^fi ( 1 ) 
i^HSo #£oT, d <D$>W KX tiff, /hS!-e?ai4^**ISKM«*»ia^V'^ > h ( 
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2) *J|v»iiJ:-c, IM3611©/hSft*S514iB<ls4:IH*£ t^-ci^o 
[0®<7>ffiM££t&9i] 

[03] %w&%2 K&\f&mmMnx-<vMmfr*v>mttz^-?u*&m~?$>2> 0 

[16] 3 tci3tti)pii^m-ec7)jnisa^4 j <7)^ 1 

[17] $iii3 n*3tt^PiS^WT^Jii?sai^4 5 c^^2ljj^^^-r^a&ia-e*^o 

[129 8 ] *JS3^®3 ^i3»t*Wiffi^U> ^ h *jj«-*-**#«IH-C** 0 

(2) fi1ffi.xW>h 

(3) tUijgn-* 

(7) t-^ (insfe^S) 

(14) MiSfflO-M8& 

(15) nitm-mm® 

(8 1) illSxl/^ > h 

(8 2) f 2 mm^is* y h 
(ioo) ^KDe 

(10 5) 

(10 6) 1 ft^tftS 

(10 7) ft 2 
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[0 7] [H8] 
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7P> h*<-i?<Dffi£ 
(74)f^A 100115059 
(74)ftSA 100115510 
(74)ft3A 100115691 

&m± mm mm 
(72)^^ m± m^i 

*m*m -fi&mm 1 3 0 4 #«& y w * >x*^^a^^^wxit ^ 

F£-A(##) 3L053 BC03 BC09 

4D052 CB01 DA01 DA06 DB01 H<\27 HB02 

4C066 M05C AA20C AA22C AA23C /C02B AC12B AC17B AC22B AC35B AE05B 
AE19C BA16 BA21 CA43 CA03 GA06 



